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Background: Laryngeal squamous cell carcinoma (LSCC) belongs to tumors of head and neck. 
Circular RNA circSLC7A11 functions as oncogenes in various tumors. However, the role of 
circSLC7A11 in LSCC remains largely unknown. Here, we aimed to clarify the circSLC7A11 
function in LSCC. 
Methods: Relevance between circSLC7A11 expressions and LSCC clinicopathological was checked 
using chi-square. Relevance between circSLC7A11 expressions and LSCC patients’ survival time 
was validated using Kaplan-Meier analysis. CircSLC7A11 expressions in LSCC tissues and cells 
were determined using quantitative real-time PCR. CircSLC7A11 functions in LSCC were exam-
ined by Cell Counting Kit-8, EdU analysis, Western blot, flow cytometry, sphere formation assay, 
and Transwell analysis. Meanwhile, circSLC7A11 mechanism in LSCC was determined using dual- 
luciferase reporter analysis, RNA pull-down, RNA Immunoprecipitation. 
Results: CircSLC7A11 was highly expressed in LSCC, and high circSLC7A11 expressions were 
interrelated to the TNM stage. Also, LSCC patients with high circSLC7A11 owned shorter overall 
survival. Functional studies revealed that circSLC7A11 knockdown reduced LSCC cell prolifera-
tion, migration, invasion, stemness characteristics, and enhanced cell apoptosis. Mechanistic 
study data corroborated that circSLC7A11 targeted miR-877-5p, miR-877-5p targeted LASP1. 
LASP1 was negatively interrelated to miR-877-5p and was positively interrelated to circSLC7A11 
in LSCC tissues. Also, circSLC7A11 knockdown reduced the LASP1 levels, and miR-877-5p in-
hibitor co-transfection reversed this reduction. Rescue assays further demonstrated that 
circSLC7A11 accelerated LSCC through miR-877-5p/LASP1. 
Conclusion: CircSLC7A11 exerted oncogenic functions in LSCC by miR-877-5p/LASP1, hinting 
that circSLC7A11 was a novel biomarker for LSCC.   

1. Introduction 

Laryngeal squamous cell carcinoma (LSCC) is a laryngeal cancer subtype and head and neck tumor that brings pressure on the 
healthcare system worldwide [1]. Risk factors for LSCC contain tobacco smoking and alcohol consumption [2]. LSCC onset is insidious, 
and patients (nearly 60%) are usually already in advanced stage (clinical stages III and IV) once they are diagnosed [3,4]. At present, 
some progress has been made in LSCC intervention containing radiotherapy, surgery, and chemotherapy, but LSCC patients’ prognosis 
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is still unsatisfactory [5]. Therefore, revealing LSCC evolution underlying mechanisms is momentous to provide promising targets for 
LSCC. 

Circular RNAs (circRNAs) are an abundant class of non-coding RNAs discovered in recent years [6]. Due to the special structure of 
circRNAs, circRNAs are more stable and guarantee high conservation of circRNAs [7,8]. CircRNAs are usually generated by nonca-
nonical post-splicing events [9], and they are initially thought to be aberrant by-products and have only been demonstrated to have 
cellular functions in recent years [10]. Accumulated evidence suggests that circRNAs have multiple functions, such as miRNAs 
sponges, and mediating protein translation [11]. Crucially, circular RNAs have been proven to be markers of tumorigenesis including 
LSCC. For instance, Fan et al. illustrated that LSCC patients with high circ_0120175 expressions are interrelated to tumor stage, 
survival time, and circ_0120175 loss reduces LSCC growth [12]. Chen et al. verified that circ_0001883 is abnormally overexpressed in 
LSCC, and circ_0001883 loss reduces LSCC growth via PI3K/AKT [13]. Additionally, circSLC7A11 (circBase ID: hsa_circ_0070975) 
originates exons 8, and 9 of SLC7A11 [14]. CircSLC7A11 exerts roles in several tumors, such as hepatocellular carcinoma [14], and 
bone cancer [15]. So far, circSLC7A11 function in LSCC was undefined. In the research, we preliminarily confirmed abnormally high 
expressions of circSLC7A11 in LSCC, hinting that circSLC7A11 might participate in mediating LSCC evolution. This research next 
focused on circSLC7A11 mechanism in influencing LSCC. 

In this research, we preliminarily confirmed a novel up-regulated circSLC7A11 in LSCC tissues. Meanwhile, we corroborated that 
circSLC7A11 expressions were increased in LSCC (TNM stage III) in comparison with TNM stage I + II, and LSCC patients with high 
circSLC7A11 owned short overall survival. These studies suggested that circSLC7A11 might function as an oncogene in LSCC. On this 
basis, we continue to illustrate circSLC7A11 potential mechanism in accelerating LSCC process, aiming to effective therapeutic 
markers for LSCC clinical therapy. 

2. Materials and methods 

2.1. Bioinformatics analysis 

Relevance between circSLC7A11 and miR-877-5p, LASP1 and miR-877-5p was forecasted via StarBase (http://starbase.sysu.edu. 
cn/) given previously reported methods [16]. 

2.2. Human tissues 

Patients diagnosed with LSCC (n = 68) were from First Hospital of Shanxi Medical University. All patients were aware of exper-
imental details and clinical tissue application was under LSCC patient’s consent. Experiments were agreed upon with the Ethics 
Committee of First Hospital of Shanxi Medical University. 

2.3. Cell culture 

LSCC cells TU686, AMC–HN–8 (with high invasion), and human nasopharyngeal epithelial cells (NP69) were provided by ATCC 
(Maryland, USA). Detail information for TU686, AMC–HN–8, and NP69 cells was provided in Cellosaurus online database (TU686: 
https://www.cellosaurus.org/CVCL_4916, AMC–HN–8: https://www.cellosaurus.org/CVCL_5966 and NP69: https://www. 
cellosaurus.org/CVCL_F755). 

TU686 and AMC–HN–8 cells were kept in DMEM with 10% FBS (Procell, Wuhan, China), and 1% penicillin/streptomycin (Procell). 
NP69 cells were kept in RPMI-1640 with 10% FBS and 1% penicillin/streptomycin. All cells were grown at 37 ◦C, 5% CO2. 

2.4. Cell transfection 

Sh-circSLC7A11#1, sh-circSLC7A11#2, sh-circSLC7A11#3, si-LASP1#1, si-LASP1#2, si-LASP1#3 or pcDNA-circSLC7A11 were 
from Genechem (Shanghai, China). MiR-877-5p mimic or inhibitor was supplied by RiboBio. 

LSCC cells (5 × 105) were grown in 6-well plates for 1 d. Synthesized sh-circSLC7A11#1, sh-circSLC7A11#2, sh-circSLC7A11#3, 

Table 1 
Primer sequences.  

Gene name Primer sequence (5′-3′) 

CircSLC7A11 Forward: TTGTTTTGACCTTTTCTGAGC 
Reverse: AACACACCACCGTTCATGG 

MiR-877-5p Forward: GCCGTAGAGGAGATGGC 
Reverse: CAGTGCGTGTCGTGGA 

LASP1 Forward: GTGTATCCCACGGAGAAGGT 
Reverse: TGCCACTACGCTGAAACCT 

GAPDH Forward: GGAGCGAGATCCCTCCAAAAT 
Reverse: GGCTGTTGTCATACTTCTCATGG 

U6 Forward: CTCGCTTCGGCAGCACA 
Reverse: AACGCTTCACGAATTTGCGT  
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si-LASP1#1, si-LASP1#2, si-LASP1#3, pcDNA-circSLC7A11, miR-877-5p mimic, or inhibitor was transfected to LSCC cells using 
Lipofectamine 3000 (ThermoFisher Scientific, Massachusetts, USA) [17]. 

2.5. Quantitative real-time PCR 

Total RNA was extracted with TRIzol (ThermoFisher Scientific). For circSLC7A11 and LASP1 analysis, complementary DNA was 
synthesized by SuperScriptIII reverse transcriptase (ThermoFisher Scientific). For miR-877-5p analysis, complementary DNA was 
obtained using Mir-X miRNA First-Strand Synthesis Kits (TaKaRa, Dalian, China). Then, real-time PCR was conducted on LightCycler 
96 Instrument with SYBR Green I (Solarbio, Beijing, China). PCR reaction was listed as follows: 95 ◦C 2 min; 35 cycles, 95 ◦C 25 s; 60 ◦C 
25 s, and 72 ◦C 1 min. Relative level was determined with 2− ΔΔCt. Primer sequences were exhibited in Table 1. 

2.6. Cell Counting Kit-8 

LSCC cell proliferation was examined using CCK-8 (Abcam, Cambridge, UK). Followed by LSCC cells were harvested, CCK-8 reagent 
(10 μl) was added to LSCC cells for 3 h at each time point. Absorbances (450 nm) were tested using microplate readers (ThermoFisher 
Scientific). 

2.7. EdU analysis 

LSCC cells (5 × 104) were seeded into 24-well plates and cultured for 24 h. Soon after, cells were grown in a serum-free DMEM 
medium with EdU (10 μmol/l, RiboBio) for 1.5 h. Followed by cells were fixed using 4% paraformaldehyde (Beyotime, Shanghai, 
China), and cells were stained with DAPI (Abcam) in line with manufacturer’s protocol. Ultimately, all images were obtained under 
inverted fluorescence microscopy (ThermoFisher Scientific). 

2.8. Western blot 

After harvesting LSCC cells, total proteins were extracted with lysis buffer (Sigma-Aldrich, Missouri) with protease inhibitor 
(Abcam). Protein contents were tested with BCA Protein Assay Kits (Abcam). Total proteins were electroporated into PVDF mem-
branes. Followed by membranes were blocked, membranes were exposed to primary antibodies against cleaved caspase 3 (ab32042, 1/ 
500), Bax (ab32503, 1/1000), Bcl-2 (ab32124, 1/1000), Nanog (ab109250, 1/1000), OCT4 (ab200834, 1/10000), SOX2 (ab92494, 1/ 
1000), LASP1 (ab156872, 1/10000), and β-actin (ab8226, 1 μg/ml). All antibodies were from Abcam. Membranes were further 
exposed to secondary antibodies. All protein bands were quantified by ECL Kits (Millipore). 

2.9. Flow cytometry 

LSCC cell apoptosis was examined using Annexin V-FITC/PI Apoptosis Detection Kits (Vazyme, Nanjing, China). LSCC cells were 
collected and fixed with 4% paraformaldehyde. Cells were further exposed to Annexin V-FITC (5 μl) and PI (5 μl) for 10 min. Apoptotic 
cells were determined using flow cytometry (ThermoFisher Scientific). 

2.10. Sphere formation assay 

LSCC cells were collected and coated as a single-cell suspension at a density of 200 cells per well on 96-well plates. After 10–12 days 
of culture, the number of spheres was counted under a microscope (ThermoFisher Scientific). Sphere formation efficiency was counted 
as a number of spheres formed divided by an initial number of single cells plated [18]. 

2.11. Transwell analysis 

LSCC cell migration and invasion abilities were assessed using Transwell chambers with pores (8 μm, Corning, USA). For migration 
analysis, LSCC cells (5 × 104) were added to upper chambers, and DMEM containing 10% FBS was added to lower chambers. Twenty- 
four hours later, cells in lower chambers were fixed and dyed with 0.1% crystal violet (Beyotime). For invasion analysis, polycarbonate 
membranes pre-coated with Matrigel matrix (Nwbiotec, Beijing, China) were applied. Cells were observed and assessed under a mi-
croscope (ThermoFisher Scientific). 

2.12. Dual-luciferase reporter analysis 

CircSLC7A11 (wild-type and mutant) sequences, wild-type LASP1, mutant LASP1 were cloned into PmirGLO reporter vectors. After 
LSCC cells were cotransfected by miR-877-5p mimic and/or pcDNA-circSLC7A11, luciferase activities were conducted with com-
mercial Kits (Promega, Wisconsin, USA). Relative activity of firefly luciferase in reporter vectors was normalized to Renilla luciferase 
control vector [19]. 
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2.13. RNA pull-down 

Followed by LSCC cell lysate was obtained using IP lysis buffer (Novobiotec), lysate was incubated with biotinylated-circSLC7A11 
oligo. Then, mixture was exposed to streptavidin magnetic beads (ThermoFisher Scientific). Magnetic beads were pulled down and 
then washed. Input and pull-down eluents were edulcorated using Trizol (ThermoFisher Scientific) following manufacturer’s standard 
procedure, and miR-877-5p levels were further measured. 

2.14. RNA immunoprecipitation 

LSCC cells were gathered and re-suspended in RIPA lysis buffer (Beyotime) with protease inhibitor. Then, cell lysates were 
incubated with anti-Ago2 (ab186733, 1:200), anti-IgG (ab186733, 1:500), and protein A/G magnetic beads (Novobiotec, Beijing, 
China) at 4 ◦C overnight. Followed by beads were washed, beads were incubated with protease K (Beyotime). CircSLC7A11 and miR- 
877-5p expressions were further tested. 

2.15. Statistical analysis 

Data are displayed as mean ± SD. Statistical comparisons among two groups, or exceeding two groups were evaluated with the 
Student’s t-test, or ANOVA followed by Post Hoc Test (Least Significant Difference). Relevance of LSCC clinicopathological with 
circSLC7A11 was assessed using chi-square test. A P-value of <0.05 was considered statistically significant. 

3. Results 

3.1. CircSLC7A11 is overexpressed in LSCC 

To investigate the relevance between circSLC7A11 and LSCC, circSLC7A11 expressions in LSCC tissues were tested. As displayed in 
Fig. 1A, remarkably high levels of circSLC7A11 were validated in LSCC clinical samples (n = 68). Furthermore, circSLC7A11 ex-
pressions were raised in LSCC (TNM stage III, n = 38) compared with TNM stages I + II (Fig. 1B, n = 30). Also, LSCC patients with high 
circSLC7A11 expressions owned short overall survival (Fig. 1C). By assessing the association between circSLC7A11 and clinical 
pathological features of LSCC, we corroborated that high circSLC7A11 expressions were interrelated to the TNM stage and T-category, 
but not interrelated to age, gender, tumor size, lymphatic metastasis of LSCC patients (Table 2). Moreover, circSLC7A11 expressions in 
LSCC cells were more than four times that in NP69 cells (Fig. 1D). Conclusively, circSLC7A11 was highly expressed in LSCC. 

Fig. 1. Analysis of circSLC7A11 expression in LSCC. (A) CircSLC7A11 expressions in LSCC clinical samples (n = 68) and paracancerous tissues (n 
= 68) were tested using quantitative real-time PCR (qRT-PCR). (B) Comparison of circSLC7A11 expressions in LSCC (TNM stage III, n = 38) and 
TNM stages I + II (n = 30) using qRT-PCR. (C) Kaplan-Meier of relevance between circSLC7A11 expressions, and LSCC patients’ survival time (n =
68). (D) Detection of circSLC7A11 expressions in LSCC cells and human nasopharyngeal epithelial cells (NP69). **P < 0.01 vs. I + II (n = 30) and 
NP69. ***P < 0.001 vs. NC (n = 68) and NP69. NC: negative control. 
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3.2. CircSLC7A11 loss represses LSCC cell proliferation and enhanced cell apoptosis 

To further estimate the circSLC7A11 function in LSCC, sh-circSLC7A11#1, sh-circSLC7A11#2, or sh-circSLC7A11#3 was trans-
fected to LSCC cells and knockdown efficiency was verified (Fig. 2A). Among them, the sh-circSLC7A11#1 (named sh-circSLC7A11) 
knockdown efficiency was the highest in LSCC cells, and circSLC7A11 was lessened by nearly four-fifths in LSCC cells (Fig. 2A). On this 
basis, we further authenticated that silencing circSLC7A11 restrained LSCC cell proliferation (Fig. 2B). Also, EdU staining displayed a 
similar trend in LSCC cell proliferation (Fig. 2C). LSCC cell apoptosis was enhanced after circSLC7A11 knockdown (Fig. 2D). Western 
blot analysis expounded that circSLC7A11 loss raised cleaved caspase 3, Bax levels, lessened Bcl-2 levels (Fig. 2E). In short, inter-
ference with circSLC7A11 reduced LSCC cell proliferation and promoted cell apoptosis. 

3.3. CircSLC7A11 knockdown reduces stemness characteristics, migration and invasion of LSCC cells 

Sphere formation assay is a prominent method to identify the stemness of tumor cells [18]. As emerged in Fig. 3A, silencing 
circSLC7A11 reduced sphere formation efficiency. Subsequently, stemness-associated proteins Nanog, OCT4, and SOX2 expressions 
were lessened after silencing circSLC7A11 (Fig. 3B). Meanwhile, migration and invasion abilities of LSCC cells were attenuated after 
circSLC7A11 knockdown (Fig. 3C–D). To sum up, circSLC7A11 knockdown restrained stemness characteristics of LSCC cells. 

3.4. CircSLC7A11 targets miR-877-5 p 

Subsequently, we further evaluated the circSLC7A11 mechanism mediating LSCC progression. Starbase analysis predicted that 
circSLC7A11 contained the binding sites of miR-877-5p (Fig. 4A). Then, miR-877-5p was overexpressed in LSCC cells, and over-
expression efficiency was verified (Fig. 4B). We further identified that miR-877-5p overexpression lessened the luciferase activity in 
circSLC7A11-WT, and owned no obvious influence on circSLC7A11-MUT (Fig. 4C). Also, RNA pull-down analysis expounded that the 
biotinylated circSLC7A11 probe enriched more miR-877-5p (Fig. 4D). RIP assay further demonstrated that circSLC7A11 and miR-877- 
5p were preferentially accumulated in miRNPs containing AGO2 (Fig. 4E). Meanwhile, miR-877-5p was lowly expressed in LSCC 
(Fig. 4F), and circSLC7A11 was negatively interrelated to miR-877-5p (Fig. 4G). Taken together, circSLC7A11 interacted with miR- 
877-5p. 

3.5. MiR-877-5p regulates LASP1 

MiR-877-5p target genes were further predicted and we discovered miR-877-5p binding sites in 3′untranslated regions of LASP1 
(Fig. 5A). Meanwhile, transfecting miR-877-5p mimic lessened LASP1-WT luciferase activity, and owned no notable influence on 
LASP1-MUT (Fig. 5B). After circSLC7A11 was overexpressed in LSCC cells (Fig. 5C), we further confirmed that miR-877-5p mimic 
reduced the relative luciferase activity in LASP1-WT, while this reduction was abolished after circSLC7A11 overexpression (Fig. 5D). 
Furthermore, LASP1 expressions were elevated in LSCC tissues (Fig. 5E). Also, LASP1 was negatively correlated with miR-877-5p, and 
was positively correlated with circSLC7A11 in LSCC tissues (Fig. 5F–G). Moreover, transfecting miR-877-5p mimic lessened LASP1 
protein levels by nearly three-quarters (Fig. 5H). Then, we confirmed that miR-877-5p inhibitor decreased its expressions, implying 
that miR-877-5p was successfully knocked down (Fig. 5I). On this basis, LASP1 protein levels were increased after miR-877-5p 

Table 2 
Relevance between circSLC7A11 and LSCC patients pathological features.  

Characteristic All cases circSLC7A11 expression P-value 

High (n = 34) Low (n = 34) 

Age (years) 0.625 
<60 38 18 20  
≥60 30 16 14 

Gender 0.329 
Male 30 17 13  
Female 38 17 21 

Tumor size (cm) 0.618 
<5 26 12 14  
≥5 42 22 20 

Lymphatic metastasis 0.088 
Yes 37 22 15  
No 31 12 19 

TNM stages 0.002** 
I + II 33 10 23  
III 35 24 11 

T-category 0.028* 
T1-T2 31 11 20  
T3-T4 37 23 14 

A chi-square test was used for comparing groups between low and high circSLC7A11 expressions. *P < 0.05, **P < 0.01. 
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knockdown (Fig. 5J). We further clarified that circSLC7A11 knockdown reduced LASP1 protein levels, whereas miR-877-5p inhibitor 
co-transfection reversed this reduction (Fig. 5K). In summary, LASP1 functioned as an miR-877-5p target gene. 

3.6. CircSLC7A11 regulates LSCC progression through miR-877-5p/LASP1 

Next, we validated the circSLC7A11/miR-877-5p/LASP1 function in mediating LSCC. As exhibited in Fig. 6A, transfection of si- 
LASP1 (si-LASP1#1, si-LASP1#2, and si-LASP1#3) decreased LASP1 protein levels in LSCC cells, prompting that LASP1 was effec-
tively knocked down in LSCC cells. Meanwhile, si-LASP1#1 owned the highest knockdown efficiency, so it was applied in following 
research (Fig. 6A). CCK-8 analysis corroborated that transfecting miR-877-5p inhibitor reversed the low LSCC cell proliferation 
induced by circSLC7A11 knockdown, and this trend was further reversed by LASP1 knockdown (Fig. 6B). Moreover, miR-877-5p 
knockdown lessened cleaved caspase 3, Bax, and raised Bcl-2, Nanog, OCT4, SOX2, while silencing LASP1 abolished these effects 
(Fig. 6C–D). All in all, circSLC7A11 enhanced LSCC malignant progression by mediating miR-877-5p/LASP1. 

4. Discussion 

LSCC is characterized by local recurrence that seriously restricts LSCC therapy [20,21]. Thus, expanding our understanding of LSCC 

Fig. 2. Influence of circSLC7A11 knockdown on LSCC cell proliferation and apoptosis. (A) Sh-circSLC7A11#1, sh-circSLC7A11#2, or sh- 
circSLC7A11#3 were transfected to LSCC cells. CircSLC7A11 expressions were tested via qRT-PCR. (B) Sh-circSLC7A11#1 (sh-circSLC7A11) was 
transfected to LSCC cells for 48 h. Analysis of LSCC cell proliferation using Cell Counting Kit-8 (CCK-8). (C) LSCC cell proliferation was assessed via 
EdU analysis (scale bar: 50 μm). (D) LSCC cell apoptosis was examined using flow cytometry. (E) Apoptosis-related proteins (cleaved caspase 3, Bax, 
and Bcl-2) levels were tested via Western blot. *P < 0.05, **P < 0.01, ***P < 0.001 vs. control, sh-NC. 
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mechanisms provides effective targets for LSCC clinical therapy. Given the accumulated evidence supporting the critical functions of 
circRNAs in tumors [22], we sought to investigate more circRNAs in LSCC. Here, we identified a novel circrNA circSLC7A11, and 
verified that circSLC7A11 expressions were raised in LSCC. As reported, circSLC7A11 is positively interrelated to tumor size and the 
TNM stage of hepatocellular carcinoma [14]. Similarly, our data illustrated that high circSLC7A11 expressions were bound up with the 
TNM stage. Functional studies further revealed that circSLC7A11 loss reduced LSCC cell proliferation, migration, invasion, stemness 
characteristics, and enhanced cell apoptosis. Also, mechanistic study results elucidated that circSLC7A11 contributed to LSCC by 
sponging miR-877-5p from LASP1. To the best of our knowledge, this study was the first to investigate the function and regulatory 
mechanism of circSLC7A11 in LSCC. 

Previous studies clarify that circRNAs mediate various biological processes, especially in mediating tumor development [23,24]. A 
previous study reveals differentially expressed circRNAs in LSCC, implying that circRNAs exert momentous functions in LSCC [25]. 
Similarly, this study identified a novel circRNA and preliminarily confirmed that circSLC7A11 was dramatically overexpressed in 
LSCC. Also, we further revealed that high circSLC7A11 expressions were interrelated to the TNM stage of LSCC. Meanwhile, we 
corroborated that interference with circSLC7A11 attenuated LSCC cell proliferation, migration, invasion, and enhanced cell apoptosis 
through function loss studies. Accumulating research illustrates that stemness is an important pathological feature of LSCC 

Fig. 3. CircSLC7A11 mediates stemness characteristics, migration and invasion of LSCC cells. sh-circSLC7A11 was transfected to LSCC cells 
for 48 h. (A) Sphere formation efficiency of LSCC cells was determined with sphere formation assay (scale bar: 50 μm). (B) Protein levels of 
stemness-associated proteins (Nanog, OCT4, and SOX2) were measured using Western blot. (C–D) Migration and invasion abilities of LSCC cells 
were assessed using Transwell analysis (scale bar: 100 μm). **P < 0.01 vs. sh-NC. 
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development [26,27]. Sphere formation assay is a prominent method to identify the stemness of tumor cells [28]. Our experimental 
data revealed that silencing circSLC7A11 reduced sphere formation efficiency, suggesting that circSLC7A11 knockdown restrained 
LSCC cell stemness characteristics. Nanog, OCT4, and SOX2 are stemness characteristics-related makers that are commonly applied to 
indicate tumor development [29,30]. As expected, our study expounded that circSLC7A11 knockdown reduced Nanog, OCT4, and 
SOX2 expressions in LSCC cells, prompting that circSLC7A11 knockdown repressed stemness characteristics of LSCC cells. The above 
findings suggested that circSLC7A11 exerted a cancer-promoting function in LSCC. 

Subsequently, we sought to elucidate the molecular mechanism of circSLC7A11 in LSCC. Emerging evidence illustrates that 
circRNAs reduce the inhibitory influences of microRNA (miRNA) on target genes by absorbing miRNAs [31,32]. MiRNAs are another 
group of non-coding RNAs that participate in LSCC biological process. For instance, ectopic miR-29a reduces LSCC growth, and 
miR-29a regards as a tumor suppressor in LSCC via STAT3 [33]; miR-139-3p mimic restrains LSCC cell proliferation, and RAB5a 
overexpression reverses the influence of miR-139-3p on LSCC [34]. Critically, emerging evidence suggests that competing endogenous 
RNA (ceRNA) pattern mediates LSCC progression. For instance, hsa_circ_0042823 knockdown reduces LSCC tumor growth through 
miR-877-5p/FOXM1 [35]. Hsa_circ_0023305 aggravates LSCC by regulating TRPM7 through sponging miR-218-5p [36]. Critically, 
miR-877-5p is mediated by hsa_circ_0061395 in hepatocellular carcinoma [37], and circPRH1-PRR4 in NSCLC [38]. Here, we 
authenticated circSLC7A11 targeted miR-877-5p. Meanwhile, our experiments further confirmed that circSLC7A11 and miR-877-5p 
expressions were dramatically negatively correlated in LSCC tissues, implying that circSLC7A11 might exert ceRNA functions in 
LSCC by absorbing miR-877-5p. 

Considering relevance between circSLC7A11 and miR-877-5p, we further explored probable miR-877-5p targets. Our studies 
identified LASP1 as a downstream regulatory target of miR-877-5p. LASP1 is first identified in lymph nodes of breast cancer patients 
[39]. LASP1 gene is located on chromosome 17q11–21.3 and encodes a protein with 261 amino acids [40]. With a continuous 
exploration of physiological and pathological functions of LASP1, it has been widely recognized that LASP1 has potential to become a 
cancer biomarker [41,42]. Moreover, another study confirms that high LASP1 expressions accelerate LSCC development, hinting that 
LASP1 is a potential target in the progression of LSCC [43]. Additionally, LASP1 is regulated by multiple miRNAs containing miR-133 
[44], miR-377-3p [45], and miR-143 [46]. Similarly, we revealed that LASP1 was overexpressed in LSCC, and LASP1 expressions were 
positively interrelated to circSLC7A11 and negatively interrelated to miR-877-5p. Furthermore, our rescue assays demonstrated that 
circSLC7A11 regulated LSCC progress through miR-877-5p/LASP1. 

5. Conclusion 

CircSLC7A11 bound to miR-877-5p to mediate LASP1 in LSCC. Meanwhile, we confirmed that targeting circSLC7A11 might be a 

Fig. 4. Validation of circSLC7A11 targeting miR-877-5p. (A) Starbase predicted that circSLC7A11 had miR-877-5p connection sites. (B) MiR- 
877-5p mimic was transfected to LSCC cells for 48 h. MiR-877-5p expressions were measured via qRT-PCR. (C) Analysis of luciferase activity in 
LSCC cells using dual-luciferase reporter. (D) Connection between circSLC7A11 and miR-877-5p was assessed by RNA pull-down. (E) Interaction 
between circSLC7A11 and miR-877-5p was illustrated using RNA Immunoprecipitation. (F) Comparison of miR-877-5p expressions in LSCC clinical 
samples (n = 68) and paracancerous tissues (n = 68). (G) Correlation of circSLC7A11 and miR-877-5p was illustrated. **P < 0.01 vs. miR-NC. ***P 
< 0.001 vs. miR-NC, oligo probe, anti-IgG, and NC. 
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novel insight for a therapeutic strategy for LSCC. Also, the deficiencies of this research were presented: (1) this study only conducted a 
loss-of-function assay; (2) this study did not conduct in-depth clinical research, and a one-way/multivariate analysis of variance was 
needed to determine whether circSLC7A11 was an independent prognostic factor for LSCC; (3) the circSLC7A11/miR-877-5p/LASP1 
function in tumorigenesis in animal models was not investigated; (4) this study did not investigate the effect of circSLC7A11 on 
angiogenesis and tumor metastasis in LSCC in vivo. We would conduct in-depth research to enrich the content. 
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